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TOOLS AND TECHNIQUES
Abstract—Background: It has been suggested that applying
the negative pressure wound therapy (NPWT) to a closed
surgical incision may hasten the healing of the incision and
decrease the incidence of wound healing complications. The goal
of this study is to present the new idea of a simple, self-made,
low-cost wound vacuum dressing for closed-incision NPWT that
may become an alternative to currently manufactured medical
industry products.
Method: We designed a simple dressing for closed-incision
NPWT from gauze pads, polyurethane adhesive film, stoma
paste, and a drain tube. Negative pressure was created using
a standard 50 ml syringe connected to the drain. First, the
dressing was applied to the wound model and on the healthy
volunteer. Finally, the dressing was applied to 10 patients after
low anterior rectal resection. The vacuum dressing was left in
place for 3 days, then changed and placed once more for the
next 3 days.
Results: We did not observe any adverse effects associated
with the dressing. All postoperative wounds healed properly. 18
out of 20 dressings were still air-tight 72h post-placement.
Conclusions: This simple, self-made dressing for NPWT is
safe and effective and may decrease the wound infection rate.
However future studies are needed to confirm that hypothesis.
Keywords—NPWT; vacuum-assisted closure; surgical site in-
fection; closed incision negative-pressure wound therapy
Introduction
NEGATIVE Pressure Wound Therapy (NPWT) is anaccepted way of treating chronic wounds or supporting
skin grafts. However, there is an emerging body of literature
describing a novel application of NPWT to surgical incisions
healing by primary intention. It has been suggested that
applying NPWT to a closed surgical incision may hasten the
healing of the incision and decrease the incidence of compli-
cations, such as infection or wound dehiscence.1 However,
these systems are quite expensive, making their usage limited
in developing countries.
This paper presents a novel method of simple, self-made,
low-cost wound vacuum dressing that may become an alter-
native to commercially available medical products.
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Equipment necessary for dressing application:
1) 10 x 10 cm gauze pads
2) dressing impregnated with paraffin wax (e.g., Gra-
solind, Jelonet)
3) drape (polyurethane adhesive film – e.g., Hydrofilm,
PAUL HARTMANN AG, Germany)
4) 50 ml syringe with a luer lock
5) stoma paste
6) drain – intravenous extension set with a clamp and a
luer access split-septum
7) peripheral venous catheter (PVC) film dressing
Dressing application technique
The dressing should be applied at the end of the surgical
procedure.
1) Dry the peri-wound skin.
2) Cut 5 cm wide strips of ointment dressing (e.g., Gra-
solind, etc.) and place it over the wound (half the size
of the gauze pad)
3) Fold the gauze pads once and cover the wound, then
similarly create the second layer.
4) Measure and trim the drape to cover the gauze with an
additional border of 2 – 3 cm
5) Apply the drape over the gauze, including about 2 – 3
cm of the surrounding skin (Fig. 1).
6) Create a small aperture (0.5 – 1 cm in diameter) in the
drape at the upper pole of the dressing. Create a space
between two layers of folded gauze pads.
7) Insert the drain into created space.
8) Cover the aperture in the drape (where the drain enters
the dressing) with the stoma paste.
9) Adhere 2 PVC film dressings over the aperture and
around the drain to provide airtightness (Fig. 2).
10) Evacuate residual air with a syringe to create negative
pressure.
The vacuum dressing was left in place for 72 hours. The
wound exudate was collected in the gauze (Fig. 3). Initially,
the dressing was applied to the wound model and on the
healthy volunteer to measure the negative pressure by a liquid
column depending on the size of the wound and the amount
of air which was removed with a syringe (Fig. 4) (Tab. I). A
self-made liquid column manometer filled with distilled water
was used to measure the pressure. Experimental assays were
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Figure 1. Dressing applied to the wound after low anterior rectal resection.
Black arrow — stoma paste covering the aperture were drain (i.e., intra-
venous extension set) enters the dressing; red arrow — drain between the
two layers of a gauze pad.
Figure 2. Two PVC film dressings adhered together over the orifice and
around the drain to provide airtightness.
Figure 3. The vacuum dressing after 72 hours.
Figure 4. Dressing applied to the wound model with a liquid column to
measure negative pressure.
Table I
The table shows the approximate amount of air that should be removed
with a syringe to achieve a certain negative pressure (mean values of five
trial runs for each dressing length on a healthy volunteer ).
Negative pressure
Dressing length
40 mmHg 70 mmHg 100 mmHg
15 cm 40 ml 50 ml 60 ml
25 cm 45 ml 62 ml 75 ml
performed at room temperature (~21 - 24 ◦C). The values
in centimeters of H2O were transformed to millimeters of
mercury (mmHg) with the on-line calculator.2
Subsequently, the dressing was applied to 10 patients
after a lower anterior rectal resection. This pilot study was
approved by the Bioethics Committee at the Oncology Cen-
ter, Gliwice, Poland. All patients have given their written
informed consent to participate in the study and receive this
type of dressing. The negative pressure of approximately -80
to -100 mmHg was created with a standard 50 ml syringe
connected to the drain. The vacuum dressing was left in
place for 3 days, then changed and placed one more time
for the next 3 days. We did not observe any adverse effects
due to the dressing application. All postoperative wounds
healed properly. 18 out of 20 dressings were airtight after 72
hours post-application. The individual in Fig. 1 has given his
written informed consent to publish the photographs.
Discussion
A similar self-made and cost-effective technique for
closed-incision NPWT was initially described by Oliver
Muensterer and Richard Keijzer, who used vacuum dressing
after a single incision pediatric laparoscopic appendectomy.3
Gauze (5x5 cm) used in their study was folded two times and
covered with a biooclusive dressing. The air was evacuated
with 22-G needle on a 10 ml syringe which was passed
subcutaneously from outside the dressing into the gauze.
The authors applied a dressing and measured the negative
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pressure by a liquid column. Over five runs, the negative pres-
sure ranged from -34 mmHg to -44 mmHg. We previously
described the use of this technique in larger wounds (i.e.
after open appendectomy or ileostomy reversal). However,
the size of the wound was still a limit.4 Hypothetically, larger
wounds could be covered with the technique proposed by
Muensterer and Keijzer, but more than one subcutaneous
injection should be performed to evacuate excess air and
generate adequate negative pressure. It should be emphasized
that every additional injection is connected with a higher risk
of complications like hematoma formation. Moreover, this
type of dressing could be applied only on an anesthetized
patient.
The technique we present in the current paper may be
used on a wound of every size and almost in any location.
Application is painless so it could be reapplied after 3 days
or when the dressing depressurizes. With this method, we
are able to create negative pressure lower than -100 mmHg
(similar to the level produced by commercially available,
pump-activated vacuum dressings). Finally, the dressing is
cost-effective as its total prize depends on the type and
amount of materials used however it should not exceed 10$.
The cost of commercially available negative pressure wound
therapy products is usually twenty times higher.
Conclusions
This simple, self-made dressing for closed-incision Nega-
tive Pressure Therapy is a safe and cost-effective alternative
for commercially available NPWT systems. However future
studies are necessary to confirm its noninferiority to other
forms of NPWT.
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